EGAS MONIz died a year ago at the ripe age of 81. He lived to see one of his major discoveries, angiography, universally adopted and the other, leucotomy, still in vigorous dispute. Fulton, Tow and others have told how the idea of leucotomy germinated here in London. At the Second International Neurological Congress in 1935 the session on the frontal lobes brought forth a number of reports of the harmful effects of traumatic and neoplastic lesions upon personality. Moniz, having already pondered the neurology of obsessive thinking, was the only one present who saw through these damaging effects to their possible benefit in cases of functional mental disorder. A year after the Congress he reported twenty leucotomized patients; one-third recovered, one-third improved and one-third unchanged. It is remarkable that over the past twenty years the proportion of good results has remained much the same.,
and embraces not only certain psychoses and psychoneuroses, but also psychosomatic disorders and pain syndromes that can be relieved in no other way.
Heightened emotional tension is a sine qua non for success in leucotomy. Patients who have given up the struggle, who accept their symptoms as part of themselves, or who take refuge in alcohol or drugs are generally poor prospects for surgery. On the basis of several hundred assorted patients Watts and I concluded that a deteriorated schizophrenic looks and acts the same with or without his frontal lobes.
Experience has shown that leucotomy may be socially dangerous in patients with aggressive antisocial traits. There may be a difference between those who offend against property such as forgers, burglars and thieves as opposed to those who offend against persons. The almost complete absence of sex crimes by leucotomized patients is noteworthy. However, the time has not yet come when leucotomy can be recommended in the treatment of the sexual offender. Patients who commit crimes of violence under the influence of a psychosis are often favourable candidates. In another direction, leucotomy is to be undertaken with reluctance in patients with superior intellectual and social accomplishments. Artists, musicians, physicians, writers and ministers may lose some of their inspirational value as the result of their mental disorder combined with leucotomy.
When the pros and cons of leucotomy are being weighed in connexion with any given patient, the question must arise as to the possible damaging effect upon the personality, of the operation itself. Is LEUCOTOMY HARMFUL? All but the strong proponents of the various psychosurgical operations will answer "yes". Theoretical considerations should make it so, since it is difficult to see how mutilation of the brain can make for better functioning. Even the proponents of operation are sometimes hesitant and apologetic about it, since they have seen many patients who, while being able to live more comfortably after operation, have nevertheless suffered some loss in depth of personality, some blunting of their creativeness, some decrease in sensitivity and empathy, some reduction in altruism, fervour, zeal or spiritual quality that they possessed at one time in their lives. These personality alterations are found so frequently in the run-of-the-mill patients after leucotomy that it has been rather widely accepted that the operated patient is different from his former self, and that, while he is able to live with himself and with others on a better plane than he could before he was operated upon, yet the intrusion of the mental illness plus the leucotomy has taken something away from him, something that was highly desirable as a social trait.
Psychiatrists who have carefully followed their patients over long periods can select a few who seem altogether unharmed by the operation and who manifest social poise, ambition, creativeness, executive capacity and altruism to a degree at least equal to their premorbid level. In fact, these patients accomplish more than might be expected precisely because they have been freed by operation from the burden of painful self-consciousness and sensitivity to criticism. They are able to direct their talents into productive fields beyond what had been possible for them before they fell ill. What they have lost through operation is the restraining drag of diffidence, the realization of the spread between ambition and accomplishment, and the hesitancy to undertake some constructive effort for fear of failure that would injure their self-esteem. The illness that led to disability and eventually to operation seems like an incident in the remote past. After convalescence they take up their lives as though the illness had never existed. They can even experience the same symptoms that they did during their illness, but no longer to the degree of ruminative incapacity.
Leucotomy does not necessarily interfere with progressive development of the patient's personality into a more mature and wholesome state. When the constructive aspects of the personality are overwhelmed by a disabling neurosis or psychosis, leucotomy can be undertaken with confidence that it will restore to the suffering patient the equanimity that is essential for further growth.
FiVE, TEN AND FIFTEEN YEARS POST-LEUCOTOMY
The importance of long-range follow-up was stressed by Adolf Meyer on the occasion of the first presentation of the subject made by Watts and me in the fall of 1936. At that time we reported 6 cases operated upon within the preceding two months. Fortunately our selection was such that twenty years later we could say that 4 were successful. Had we selected a series of schizophrenic rather than mostly involutional or psychoneurotic patients it seems likely that the question of leucotomy would then and there have been answered unfavourably.
From these 6 patients, the series grew to more than 600. All of the survivors have been traced for at least five years, and many of them for over ten years. Social effectiveness was chosen as the criterion of success. Patients were graded at various periods after operation, namely, employed, keeping house, home, hospital.
It requires about two years for the patient to become stabilized after prefrontal leucotomy. It is at this time that the patients who relapse are about balanced by those who improve slowly. Thereafter, for a period of many years there is substantial stabilization. This is shown in Table I . Similar stabilization is also noted in studies from the Boston Psychopathic Hospital, where the five-year results are rather better than those at the end of one year.
Comparison of patients operated upon as private patients and those operated upon in a public mental hospital (in this series, St. Elizabeth's Hospital), shows an immediate and striking difference. The number in the Freeman-Watts series is rather small, numbering 60 patients, and made up mostly of schizophrenics. Of the total number, 35% of the men and 45 % of the women were out of the hospital for a period of more than six months. Detailed breakdown of figures is not worth while on such a small material but among schizophrenic patients, at least, there is a great difference, 60% remaining in the hospital as opposed to 30% of the private patients.
While the St. Elizabeth's patients were hospitalized longer on the average (6-5 years versus 3 5 years for the private patients), the support given by the family must be considered as of equal or greater importance in the outcome.
One of the controversial aspects of leucotomy is the question of when to perform the operation. There has been so much fear of producing unfavourable personality changes through operation that this is delayed until other methods can be thoroughly tested. This fear was only too well realized in the earlier years of the leucotomy research, but it seems adequately proven by this time that operation on the frontal lobes is not necessarily damaging to the personality.
Therefore, among the hazards of leucotomy, the greatest, in my opinion, is the hazard of delay. In speaking of topectomy and other psychosurgical operations less radical than standard leucotomy, Hoch and his collaborators have recently stated that: "The surgery need not be viewed as a desperate last resort after all possible measures of doubtful effectiveness or of known ineffectiveness have been tried.... An excellent therapeutic response may be obtained without the complication of undesirable personality change."
Granting the hesitancy to recommend leucotomy in a patient who is still functioning reasonably well, there are some clear indications for surgery: (i) First of all, I would place relapse into disability. There may be extenuating circumstances such as extreme external pressures that contributed to the relapse, and the psychiatrist is justified in repeating the treatment that previously aided the natural restorative powers of the patient. But relapse shows that the patient is poorly armed to withstand the normal experiences of existence. Furthermore, repeated relapses are apt to lead to scarring of the personality that is even more serious than the mild effects of a leucotomy carried out conservatively before deterioration becomes noticeable.
(ii) The second indication for operation in my estimation is the duration of the attack. It is known that some patients can make an apparently perfect recovery after years of psychosis, but the number is small. On the basis of 25,000 first admissions, Malzberg states: "It is evident that the chance of discharge declines rapidly after two years of hospitalization." Granted that early treatment can restore a good 60 % of patients (although relapses are threatened), there is another 40% of first admissions that do not stay well. It seems preferable to operate upon the patient who has shown unsatisfactory progress in the second six months, and take the small chance on something going wrong, rather than wait out the full two-year period.
LEUCOTOMY AND THE STATE MENTAL HOSPITAL Duration of hospitalization is a factor of major importance in the outcome of leucotomy. Yet there are few data upon patients leucotomized after less than two years of hospitalization. When it is further considered that patients who enter state hospitals have already been treated on the outside until their disordered behaviour makes it necessary to send them to hospitals, it may be concluded that most of these patients are already in the chronic stage of illness. Review of their histories discloses an abundance of treatment for supposed physical complaints such as anmmia, back-strain, uterine retroversion, dyspepsia, and a variety of other manifestations that might well have been recognized as psychically determined years before the breakdown became evident. In various tabulations I have concentrated upon the time factor: duration of symptoms, duration of disability and duration of hospitalization. Of these three, the duration of hospitalization is the most important (Table II) . hospitals in different parts of the U.S. The release rate in these hospitals ranged from 0 to 91 %. There were two hospitals where leucotomy was undertaken within one year, when other methods had failed. The release rates were 88 % and 91 %. Operation in the second year produced 60% releases. At the end of four years the figure was around 40%. It appears from these figures that early operation is justified. During the second year of hospitalization valuable time is being lost. If more conservative treatment is not producing results at the end of one year, it appears to me that operation gives the patient a greater chance of release than he will ever have again.
The West Virginia Lobotomy Project was undertaken in 1952 and continued during the succeeding two years. West Virginia is a mountain state with forests, mines and small farms, and some notable heavy industries. The state hospitals are above average in crowding. During the period of three years 744 patients were operated upon with a discharge rate of 36%. Based upon a per diem rate of $1.94, this represented a saving to the state of $337,000 (Table III) . Of course, this was only a paper figure since, as Nature abhors a vacuum, the hospital population showed -no decrease but, at least, other patients who needed treatment could be admitted to hospitals. During the first year there was a control group of 202 patients whose families refused permission for operation. At the end of one year 5 of these patients had left the hospital and 2 had died. Of the 228 patients operated upon in 1952, 85 left the hospital and 4 died. Of those discharged, the few who were employed had cash earnings exceeding the cost to the state of the whole project. REPORT-JUNE 30, 1955 Transorbital Lobotomy Operations 1952 Operations , 1953 Operations , 1954 Huntington $56,243.04 $64,304.13 $111,163.13 $105,457.58 $337,167.88 And this did not include patients who were working on family farms, or keeping house, or otherwise usefully occupied. It appears, then, that leucotomy can bring about release from the hospital of a considerable number of patients who can return to their homes and work productively.
The gain to the individual from leucotomy has to be considered in terms of relief of suffering, of restoration to productive existence, and to enhanced self-esteem. On all these counts leucotomy has accomplished more in a short time than any other therapeutic endeavour. It was also shown in this study that leucotomy by the transorbital route could be carried out in a situation marked by shortage of everything except patients.
These results are by no means unique. Transorbital leucotomy has been carried out in other state hospitals by Wilson et al., by Moore, and by Jackson and Jako, all of them psychiatrists, upon more than 400 patients each, and with similar statistics. Substantially, they have found that transorbital leucotomy is a safe procedure to carry out in an institutional setting, that an over-all release rate of 35 % is attained, and that the earlier a patient is operated upon the greater the chance of his being able to leave the hospital. The reduction of disturbed behaviour in those remaining in the hospital is frequently gratifying. Therefore, in spite of the offensiveness of transorbital leucotomy to the esthetic sense of the surgeon, this operation offers much to patients and their families who would otherwise be denied a better chance for recovery and reunion.
There is also something to be said on the effect of long hospitalization upon the morale of the family. While the patient is at first in the hospital and undergoing treatments that have a good chance of restoring him to the family circle, the interest of the family is maintained on a high plane. When chronicity develops, the family attitude changes, the broken ranks are closed and the family goes ahead without the patient. At a much later date, should the patient be physically and mentally fit to resume family life, it is found all too often that there is no longer a place for the patient. The children have grown up, or the family has moved or split up, and the problem of his reintegration into the family circle has become more than a remote hazard. The best time to operate is during the first year, and the best time for release after operation is at the end of surgical convalescence. Then the patient and the family can get back to their readjustment problems in a more wholesome manner, and mutually obtain satisfaction in life together. Leucotomy can contribute notably to the morale of the whole family. PSYCHOSOMATIC DIsORDERS, TUBERCULOSIS, PAiN (i) Psychosomatic disorders have been studied particularly by English authors, and a number of remarkable cures reported. The outstanding condition seems to be ulcerative colitis, but anorexia nervosa, Raynaud's disease, eczema, arthritis, spastic colon and many others have also yielded to leucotomy when medical and surgical measures have previously failed. The symptoms of hypertension are more likely to be benefited than are the blood pressure levels, but a decline in blood pressure in the middle-aged involutional depressive has often been witnessed, and this decline may last for a decade. Asthmatic states are less likely to be affected, and I have seen some instances in which asthmatic attacks have occurred for the first time following leucotomy. Peptic ulcer has been noted following operation, even with perforation, but in patients experiencing intractable pain its relief may be associated with healing of the ulcer. Leucotomy relieves preoccupation with the self and permits the organism to undertake the necessary repair.
(ii) Cheng, Tait and I have recently reported upon the beneficial effects of leucotomy in a series of 57 psychotic tuberculous patients. Not only did the patients gain weight and lose their fever, but the sputum became negative and the cavities tended to heal. Leucotomy permitted the patient to rest and to eat, and to accept treatment without the usual psychotic refusal to co-operate. Tuberculosis in a psychotic individual seems to be a strong indication for leucotomy if the course is downward in spite of medical and surgical therapy.
(iii) Leucotomy in the patient who is experiencing intractable pain is a knotty problem. Ten years ago Watts and I (Freeman, W., and Watts, J. W., 1946, Proc. R. Soc. Med., 39, 445) reported some cases before this Society. Further studies have shown that best results are obtained in patients who are emotionally upset by the pain, who require large to massive doses of opiates, and who do not have very long to live. Leucotomy, as Scarff has said, offers a relative barrier to pain. With the extension of the disease process and involvement of other areas, the relief experienced during the early post-operative period tends to disappear. Since the relief may last for from six to nine months, however, the cancerous individual may not survive to experience the recurrence of pain to the former extent. It has been noted that patients with such intractable pain are relieved of their suffering, rather than of the pain itself. Suffering, therefore, may be considered the emotional component of a painful disorder. Furthermore, the pain experienced by these subjects is often of low intensity, in spite of the complaints. If one is to judge of the intensity of the pain which the patient suffers, a good test is to bend the fingers of the patient until the pain in the fingers is worse than the pain in the diseased area. Furthermore, pain of high intensity, such as that due to movement of a collapsed vertebral body, is of short duration and elicits an agonized response from the patient, however extensive his leucotomy may have been. Pain of high intensity is truly unbearable and will throw the patient into shock if long continued. With the suffering of the cancerous patient modified, the patient will often rest more adequately and actually gain weight and strength for a while until the malignant process produces the termin4l cachexia.
Non-malignant processes that produce considerable suffering, such as causalgia, phantom limb, tabes dorsalis and post-herpetic neuralgia, are less satisfactorily influenced by leucotomy. In order to be effective for long periods, the leucotomy has to be so extensive that the personality of the patient is adversely affected. This has given rise to a reaction against leucotomy in the treatment of painful conditions. The modified operations are not always successful and the radical operations are disastrous. When the surgeon finds himself in this dilemma, he is justified in his hesitancy to perform any leucotomy.
